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DETAILED ACTION 

Claim Rejections -35USC§112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1-5, 10-14 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

3. Claims 1 and 10 recite the limitation "the received training symbol groups" in line 
8 of claim 1 and in line 7 of claim 10. There is insufficient antecedent basis for this 
limitation in the claims. 

Claims 2-5 and 11-14 are rejected as incorporating the deficiencies of claims 1 
and 1 0 upon which they depend. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

5. Claim1-5 are rejected under 35 U.S.C. 102(a) as being anticipated by Applicant 
Admitted Prior Art (AAPA). 

(1) with regard to claim 1: 
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AAPA disclose a method for grouping a plurality of training symbols into a 
plurality of training symbol groups to perform channel estimation corresponding to at 
least two transmission antennas, loading individual training symbols contained in the 
training symbol groups on sub-carriers, and transmitting the training symbols loaded on 
the sub-carriers in an OFDM (Orthogonal Frequency Division Multiplexing) system for 
transmitting data using the at least two transmission antennas (pages 2, 3, paragraphs 
[0019-0023]), comprising the steps of: 

creating the plurality of training symbol groups (page 3, paragraph [0022]); and 
transmitting training symbol groups only once using one transmission antenna 
from among the at least two transmission antennas at predetermined time intervals 
(page 3, the last 6 lines of paragraph [0022], paragraph [0025]). 

(2) with regard to claim 2: 

AAPA further disclose the plurality of training symbol groups are simultaneously 
transmitted in a non-overlapping pattern by a number of transmission antennas equal to 
a number of the training symbol groups (see table 2, 4 training symbol groups and 4 
training transmission antennas). 

(3) with regard to claim 3: 

AAPA further teach wherein the plurality of training symbol groups are 
sequentially allocated to the at least two transmission antennas (see figure 2). 

(4) with regard to claim 4: 

AAPA further teach the method as set forth in claim 1 , wherein the training 
symbols are grouped into the training symbol groups by: 
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X>=C> i = (ni-l)N,+p 
= 0 otherwise 

0<p<N,-l, l<i<N^N, 

where is a training symbol included in the p*'' training symbol group, A^, 
is the number of antennas or the number of training symbol groups, ^. is an arbitrary 
complex of a magnitude , m is an integer lower than , and is number of 

training symbols allocated to one transmission antenna (see page 3, equation 4, 
paragraphs [0020-0021]). 

(5) with regard to claim 5: 

AAPA further teach each of the at least two transmission antennas transmits a 
training symbol allocated only once when transmitting a specific sub-carrier a 
predetemiined number of times equal to a number of the at least two transmission 
antennas (page 2, paragraph [0015]). 

Claim Rejections ■ 35 USC § 103 
■ 6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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7. Claims 10-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Applicant Admitted Prior Art in view of Cimini, Jr. et al. (US 6,404,783). 
(1) with regard to claim 10: 

AAPA disclose an apparatus for grouping a plurality of training symbols into a 
plurality of training symbol groups to pertomi channel estimation corresponding to at 
least two transmission antennas, loading individual training symbols contained in the 
training symbol groups on sub-carriers, and transmitting the training symbols loaded on ^ 
the sub-carriers in an OFDM (Orthogonal Frequency Division Multiplexing) system for 
transmitting data using the at least two transmission antennas (pages 2, 3, paragraphs 
[0019-0023]) , comprising: 

the at least two transmission antennas for transmitting the training symbol groups 
received from a distributor. 

AAPA disclose all of the above subject matters except for a distributor for 
distributing training group. 

However, Cimini, Jr. discloses a distributor for distributing training group (bock 
306 in figure 3). 

It is obvious to one of ordinary skill in the art at the time the invention was made 
to include a distributor for distributing training group as taught by Cimini, Jr. into the 
system as taught by AAPA in order to provide reliable, high-speed wireless access to 
mobile users (column 1, lines 18-19). 
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(2) with regard to claim 11: 

AAPA further disclose the plurality of training symbol groups distributed from the 
distributor are simultaneously transmitted to be non-overlapping with each other by the 
at least two transmission antennas whose number is equal to a number of the training 
symbol groups (see page 3, table 2, 4 training groups and 4 transmission antennas). 

(3) with regard to claim 12: 

AAPA further disclose the distributor sequentially allocates the plurality of training 
symbols to the at least two transmission antennas to create the training symbol groups, 
and receives the training symbol groups (see figure 2). 

(4) with regard to claim 13: 

AAPA further teach the training symbols are grouped into the training symbol 
groups by: 

Xt = i = {rn-\)N,^p 

x'i'=^^ otherwise 
Q<p<N,-\, \<i<N^N, 

where a training symbol included in the p^^ training symbol group, 
is the number of antennas or the number of training symbol groups, q. is an arbitrary 
complex of a magnitude ^>[n] , m is an integer lower than A^^ , and A^^ is number of 
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training symbols allocated to one transmission antenna (see page 3, equation 4, 
paragraphs [0020-0021]). 

(5) with regard to claim 14: 

AAPA further disclose each of the transmission antennas transmits a training 
symbol allocated only once when transmitting a specific sub-carrier a predetermined 
number of times equal to the number of the transmission antennas (page 2, paragraph 
[0015]). 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the Invention was made. 

9. Claims 6, 8, 9, 15, 17,18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Abeta et al. (US 2001/0028637) in view of Matsuoka et al. (US 
2004/0008614). 

(1) with regard to claim 6: 

As shown in figure 22, Abeta discloses a method for performing channel 
estimation using received sub-carriers, comprising the steps of: 
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setting a first weight associated with a reliability of the first sub-carrier and a 
second weight associated with a reliability of the second sub-carrier, the first weight 
being different from the second weight (see figure 22, page 9, paragraphs [0129-0130]); 

measuring channel estimation errors associated with individual received sub- 
carriers (blocks 122(1)-122(n) in figure 22; note that channel estimation error is 
calculated using mean square error, page 9, paragraph [0140]); and 

performing channel estimation using the measured channel estimation errors and 
the set weights (blocks 124(1)-124(n) in figure 22; page 9, paragraph [0129]). 

Abeta does not explicitly teach a system for receiving a first sub-carrier having a 
training symbol and a second sub-carrier having no training symbol. However an 
OFDM system for receiving a sub-carrier having a training symbol and another sub- 
carrier having no training symbol is well known in the art as it is evident by Matsuoka et 
al. (see page 2, paragraph [0017]; note: training symbol is known as preamble 
sequence, and no training symbol is known as data signal). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
combine the teaching of Matsuoka to the teaching of Abeta to provide a considerable 
simplification of the weight determining procedure as well as mitigating the effects of co- 
channel interference (page 3, paragraph [0022]). 

(2) with regard to claim 8: 

Matsuoka et al. further teach the channel estimation errors associated with 
individual sub-carriers that are transmitted from at least two transmission antennas are 
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measured when the sub-carriers are received from the at least two transmission 
antennas (see figure 8, multiple antennas). 

(3) with regard to claim 9: 

Abeta further discloses the channel estimation errors are measured irrespective 
of influences of noise occurring individual channels for transmitting the sub-carriers 
(page 8, paragraph [0130]; note that Abeta does not take into account noise in channel 
estimation process). 

(4) with regard to claim 15: 

As shown in figure 22, Abeta discloses an apparatus for performing channel 
estimation using received sub-carriers, comprising the steps of: 

at least one reception antenna for receiving the sub-carriers, and transmitting the 
received sub-carriers (see base station in figure 15, base station receives and transmits 
sub-carriers); and 

a channel estimator for setting a first weight associated with a reliability of the 
first sub-carrier and a second weight associated with a reliability of the second sub- 
carrier, measuring channel estimation errors associated with individual received sub- 
carriers (see figure 22, page 9, paragraphs [0129-0130]), and 

performing channel estimation using the measured channel estimation errors and 
the set weights (blocks 124(1)-124(n) in figure 22; page 9, paragraph [0129]). 

Abeta does not explicitly teach a system for receiving a first sub-carrier having a 
training symbol and a second sub-carrier having no training symbol. However an 
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OFDM system for receiving a sub-carrier having a training symbol and another sub- 
carrier having no training symbol is well known in the art as it is evident by Matsuoka et 
al. (see page 2, paragraph [0017]; note: training symbol is known as preamble 
sequence, and no training symbol is known as data signal). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
combine the teaching of Matsuoka to the teaching of Abeta to provide a considerable 
simplification of the weight determining procedure as well as mitigating the effects of co- 
channel interference (page 3, paragraph [0022]). 
(5) with regard to claim 17: 

Abeta further discloses the channel estimator measures the channel estimation 
errors associated with the individual sub-carriers transmitted from at least two 
transmission antennas when the sub-carriers are received from the at least two 
transmission antennas(see figure 8, multiple antennas). 

' (6) with regard to claim 18: 

Abeta further discloses the channel estimator measures the channel estimation 
errors irrespective of an influence of noise occurring in individual channels for 
transmitting the sub-carriers (page 8, paragraph [0130]; note that Abeta does not take 
into account noise in channel estimation process). 

10. Claims 7 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Abeta et al. (US 2001/0028637) in view of Matsuoka et al. (US 2004/0008614) as 
applied to claim 7 above, and further in view of Scarpa (US 20040001563). 
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Abeta and Matsuoka disclose all of the subject matters in claims 6 and 15 above 
but do not explicitly teach the first weight associated with the first sub-carrier is higher 
than the second weight associated with the second sub-carrier. 

However, the weight associated with the sub-carrier having training symbol is 
higher than the weight associated with the sub-carrier having no training symbol is well 
known in the art as it is evident by Scarpa (see page 7, paragraph [0078]). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to combine the teaching of Scarpa into the teaching of Abeta and Matsuoka in 
order to achieve more accurate carrier offset determinations in the relatively short 
amount of time (page 1 , paragraph [0010]). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Julia P. Tu whose telephone number is 571-270-1087. 
The examiner can normally be reached on 7:30 to 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh M. Fan can be reached on 571-272-3042. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding tlie status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. . 
Status infonnation for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

J.T. 

01/19/2007 




CHIEH M. FAN 
SUPERVISORY fWENT EXAMINER 



